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0929-6441/ª 2014, Elsevier Taiwan LLBecause of the widespread use of thyroid ultrasonography, many thyroid lesions, even thyroid
cancers, can be detected early. For these small lesions, planning of the management of thyroid
cancers, especially papillary thyroid cancers, is different from previous guidelines. By
contrast, for the quality of life of these patients with early detected thyroid lesions, the man-
agement should be different. In addition, there are some lesions which are undetermined by
fine-needle aspiration cytology, and the planning should be different from those with a definite
preoperative diagnosis. The purpose of this paper is to discuss how thyroid ultrasonography and
ultrasonography-guided fine-needle aspiration cytology could help the planning of the extent
of thyroidectomy and further management. The convenient method of ultrasonography-guided
fine-needle aspiration cytology we used is introduced in detail. Three examples with
completely different management after ultrasonography and ultrasonography-guided fine-nee-
dle aspiration cytology are also demonstrated.
ª 2014, Elsevier Taiwan LLC and the Chinese Taipei Society of Ultrasound in Medicine.
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Fig. 1 Microcalcifications in the thyroid tumor of a patient with medullary thyroid cancer.
18 T.-C. Changdetected thyroid lesions, the management should be
different, and sometimes more conservative. In addition,
there are some lesions which are undetermined by fine-
needle aspiration cytology [3,4], and the planning should
be different from those with a definite preoperative diag-
nosis. The purpose of this paper is to discuss how thyroid
ultrasonography and ultrasonography-guided fine-needle
aspiration cytology could help the planning of the extent of
thyroidectomy and further management.Fig. 2 Hypoechogenicity, irregular margin, and extrathyroidal
anaplastic thyroid cancer.Changes in the management of differentiated
thyroid cancers in recent years
Because of the early detection of differentiated thyroid
cancers, especially papillary thyroid cancers, the planning
of management of these patients has changed. According to
the American Thyroid Association staging system for pre-
dicting the risk of disease recurrence/persistence in pa-
tients with differentiated thyroid cancer [5], patients areinvolvement of surrounding neck structures in a patient with
Fig. 3 Papillary thyroid carcinoma with metastasis to neck
lymph node with cystic change.
Fig. 5 Papillary thyroid carcinoma with cystic change. The
nuclei are near the cell border with a signet ring appearance
(Liu’s stain, 400).
Ultrasonography and Planning of Managing Thyroid Cancers 19stratified into low-risk, intermediate-risk, and high-risk
groups, according to the extent of tumor involvement,
histotype, and whether there are metastases. For very low-
risk patients, which means no aggressive tumor histotype,
no vascular invasion, no extrathyroidal extension, and no
metastases, total thyroidectomy and neck lymph node
dissection can be changed to lobectomy only. Radioactive
iodine remnant ablation for all cancer patients also shifted
for selected intermediate-risk patients [5]. Thyroid stimu-
lating hormone (TSH) suppression therapy, with target
TSH < 0.1 mU/L for all patients also shifted to target TSH
0.1e0.5 mU/L for low-risk patients, and target
TSH < 0.1 mU/L for intermediate- and high-risk patients.
Diagnostic whole-body scintigraphy, assay of stimulated or
basal serum thyroglobulin levels, and neck ultrasonography,
to monitor patients with differentiated thyroid cancers, are
also reserved for patients who need radioactive iodine
remnant ablation. If patients do not need radioactive
iodine ablation, neck ultrasonography and basal serum
thyroglobulin measurement are enough.Fig. 4 Papillary thyroid carcinoma with tight connection of
the cells and coarse chromatin (Liu’s stain, 400).The role of thyroid ultrasonography in
determining the risk of thyroid lesions
There are many reports published examining the special
features of thyroid cancers [6,7]. Although there are
various echographic patterns which favor the diagnosis of
thyroid carcinomas, no one is perfect. Microcalcifications
(Fig. 1), hypoechogenicity (Fig. 2), irregular margins
(Fig. 2), no halo sign, solid appearance, intranodular
vascularity, and taller than wide, all hint at the possibility
of thyroid carcinoma.
In addition to differentiating benign from malignant le-
sions, thyroid ultrasonography is also helpful for the staging
of thyroid carcinoma [8]. It can identify whether thyroid
nodules appear in the contralateral lobe, or assess extra-
thyroidal involvement of surrounding neck structures
(Fig. 2). It is also helpful for assessing the presence of neck
lymphadenopathy (Fig. 3), especially when combining with
computed tomography [8,9]. A plan of rational nodal sur-
gery can then be designed.Fig. 6 Medullary thyroid carcinoma with polygonal cells with
numerous nuclei, and some cells have bluish cytoplasm in the
margin, or pinkish cytoplasm in the center (Liu’s stain, 400).
Fig. 7 Medullary thyroid carcinoma with the changes as
mentioned in Fig. 6, and the cells are unequal in size (Liu’s
stain, 400).
Fig. 8 Anaplastic thyroid carcinoma with giant cells in
comparison with the red blood cells nearby. The nucleoli are
prominent (Liu’s stain, 400).
Fig. 9 Anaplastic thyroid carcinoma with giant cells, high
nucleus to cytoplasm ratio, and multiple nuclei in one cell are
noted (Liu’s stain, 400).
Fig. 10 Convex probe, with metal attachment with needle
holder opened to adapt the 18-gauge needle.
20 T.-C. ChangThe role of ultrasonography-guided fine-
needle thyroid aspiration cytology in the
American Thyroid Association staging system
for predicting the risk of disease recurrence/
persistence in patients with differentiated
thyroid cancer
For suspected thyroid lesions detected by ultrasonography,
ultrasonography-guided fine-needle thyroid aspiration
cytology can further determine the nature of the lesions.
The Bethesda System for Reporting Thyroid Cytopathology
[3] is helpful for communications between cytopatholo-
gists, radiologists, and physicians [5]. It also can be used as
risk stratification and management guidelines, because the
diagnostic category is related to a risk of malignancy and
planning of management [10]. After the operation, the
pathological report can be used in the American ThyroidFig. 11 The aseptic 18-gauge needle with sharp side cut is
put in the needle holder, and closed.
Fig. 12 The 22-gauge needle passing through the inside of
18-gauge needle.
Ultrasonography and Planning of Managing Thyroid Cancers 21Association staging system for predicting the risk of disease
recurrence/persistence in patients with differentiated
thyroid cancer. However, for any type of malignant lesion,
near-total thyroidectomy is still the usual management in
The Bethesda System for Reporting Thyroid Cytopathology.
Therefore, this system is most useful in predicting the risk
of malignancy when the diagnostic category is determined,
and not so good in the determination of the usual man-
agement. By contrast, some aggressive variants are better
shown in the pathology, not in the aspiration cytology [11].Fig. 13 Case 1. Thyroid ultrasonography shows the nodule at the
calcifications were noted.There are some typical features in fine-needle aspiration
cytology for some types of thyroid cancers, e.g., papillary
thyroid carcinoma (Figs. 4 and 5), medullary thyroid car-
cinoma (Figs. 6 and 7), and anaplastic thyroid carcinoma
(Figs. 8 and 9), which can be definitely diagnosed.The method of ultrasonography-guided fine-
needle thyroid aspiration cytology
Usually, there are no detailed mentions of the procedures
of ultrasonography-guided fine-needle thyroid aspiration
cytology in published papers [12e14]. Because of the
improvement in the design of the machine, we usually use a
convex probe, with a metal attachment with a needle
holder (Fig. 10). The puncture site of the skin and the
contact surface of the probe are cleaned with alcohol.
Then, an aseptic 18-gauge needle, with the sharp side
cutted to avoid harming the patient’s skin, is put in the
needle holder (Fig. 11). A 22-gauge long needle is then put
through the inside of the 18-gauge needle (Fig. 12). The tip
is noted in the guided broken line of the screen until it hits
the target. Then, the needle is fixed by the doctor. An as-
sistant removes the inner wire of the 22-gauge long needle,
and a 20 mL plastic syringe is attached. The cells are then
drawn with suction. Finally, the cells in the needle are
pushed out to the slide with air in the syringe, and a smear
is made. We usually use Liu’s stain [15] because the staining
procedures are easy. The specimen is covered with Liu’s A
staining solution for 30 seconds, then Liu’s B staining solu-
tion (double the amount of Liu’s A) for another 1.5 minutes.
Liu’s A solution and Liu’s B solution are mixed by blowing
with cold air. Finally, the staining solution is washed away
with running water. After drying by air and tilting the slide
to let the water further flow away, the back of the slide canright lobe is close to the posterior capsule, and many micro-
Fig. 14 Case 1. Thyroid ultrasonography shows the normal left lobe.
22 T.-C. Changbe cleaned with dry tissue paper and the slide can be read
immediately under a microscope.
Examples of the planning of management of
thyroid cancers by ultrasonography-guided
fine-needle thyroid aspiration cytology
Here, we will demonstrate three cases with different
planning of the management of thyroid cancers byFig. 15 Case 2. Thyroid ultrasonography shows a hypoecultrasonography-guided fine-needle thyroid aspiration
cytology.
The first case was a 21-year-old male in whom a thyroid
nodule was detected at a health examination. Thyroid ul-
trasonography showed the nodule at the right lobe was
close to the posterior capsule, and many micro-
calcifications were noted (Fig. 13). The left lobe was
normal (Fig. 14). Ultrasonography-guided fine-needle thy-
roid aspiration cytology revealed a typical case of papillary
thyroid carcinoma. Total thyroidectomy of the right lobehoic nodule, only 0.5 cm in diameter at the right lobe.
Fig. 16 Case 2. Thyroid ultrasonography shows the normal left lobe.
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2.5 cm  2 cm  1.8 cm in size, and total thyroidectomy of
the left lobe showed nodular goiter. Neck lymph nodes
dissection showed metastases in all four lymph nodes
dissected. Radioactive iodine (30 mCi) was given, followed
by supplementation with thyroxine.
The second case was a 42-year-old female. She had a
hypoechoic thyroid nodule only 0.5 cm in diameter at the
right lobe, detected at a health examination by thyroid
ultrasonography (Fig. 15). The left lobe was normalFig. 17 Case 3. Thyroid ultrasonography shows a hypo(Fig. 16). Ultrasonography-guided fine-needle aspiration
cytology revealed papillary thyroid cancer. Total lobec-
tomies of the right and left lobes were performed. The
pathology proved the diagnosis. The patient was well
12 years later with thyroxine replacement of 100 mg daily,
but no radioactive iodine treatment was given.
The third case was a 32-year-old female. She received a
health check-up and a thyroid nodule, 0.8 cm in diameter,
was found at the right lobe by thyroid ultrasonography
(Fig. 17). The left lobe was normal (Fig. 18).echoic nodule at the right lobe, 0.8 cm in diameter.
Fig. 18 Case 3. Thyroid ultrasonography shows the normal left lobe.
24 T.-C. ChangUltrasonography-guided fine-needle aspiration cytology
revealed papillary thyroid cancer. A right lobectomy was
performed. Pathology confirmed the diagnosis. No
thyroxine was given after the operation and the patient was
well after 1 year of follow-up.
Conclusion
Thyroid ultrasonography is a convenient and essential mo-
dality in the evaluation of thyroid nodules. The design of
portable thyroid ultrasonography makes it looks like a
stethoscope for the cardiologist or chest specialist. In the
planning of the methods of operation and further man-
agement, thyroid ultrasonography and ultrasonography-
guided fine-needle thyroid aspiration cytology are very
useful for the endocrinologist or endocrine surgeon. These
methods can improve the diagnostic accuracy and planning
of the management of thyroid cancers, especially the
quality of life of the patients.
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